Purpose: To evaluate clinically, radiographically and histologically the postoperative success of Miswak, Allium sativum and Nigella sativa extracts use in pulpotomy procedures for primary teeth. Materials and Method: 92 Primary teeth found in 26 patients were selected according to inclusion criteria. In the first part of the study pulpotomy was accomplished in 20participants having 80 teeth and depending on the type of radicular pulp medicament, the teeth were divided randomly and equally into four groups: Group I (Miswak group),GroupII (Nigella sativa group),GroupIII(Allium sativum group) ,Group IV(formocresol group). Clinical follow up was done after 1,3, and 6 months.Periapical radiographs also were taken at 3and 6months follow up visits only. In the second part of the study 12 primary molars planned for extraction due to orthodontic purpose were treated by pulpotomy procedure and then the teeth were grouped into four groups and then the teeth extracted after 2 months and were observed under light microscope. results: No statistically significant difference between groups in the overall cumulative clinical or radiographic success at follow up visits. Histopathological examination revealed dentine bridge formation in primary molars treated with Miswak, Nigella sativa treated primary molars showed absense of odontoblastic layer, Allium sativum showedwell organized odontoblastic layer and chronic inflammatorycellular infiltration, whileformocresolspecimens showed sever hyperemia and hyalinization of pulp stroma.Conclusion: Miswak, and Allium sativum can be considered as good natural alternatives to formocresol in primary molars pulpotomy,however Nigella sativa cannot be a suitable substitute to formocresol.
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ADJ-for Grils, Vol. 6, No. 1 premature loss of the primary teeth especially molars, which are at risk for the longest period. Premature loss of primary molars before normal time of shedding, can lead to loss of arch space; as the first permanent molars drift into the missing tooth spaces. The result can be crowding of the permanent teeth, the severity of which depends on the amount of lost space. Anterior teeth crowding affects aesthetics and may necessitate orthodontic treatment for correction. Pulp chamber anatomy in primary teeth approximates the surface shape of the crown more closely than in permanent teeth. The pulps of primary teeth are proportionally larger and the pulp horns extend closer to the outer surface of the cusps than in permanent teeth (2) .
The pulp protecting dentin thickness between the pulp chamber and the dentino-enamel junction is less than in permanent teeth, these factors increase the potential for pulp exposure from mechanical preparation or dental caries (3) . Preservation of the remaining vital portion of curiously exposed pulpal tissue in primary teeth, where the demand is to keep a functioning tooth in site, was one of the most frequent problems in pediatric dentistry (4) . To solve this problem vital pulp therapy was introduced, developed and classified according to treatment objectives into either pulp capping or pulpotomy (5) . Pulpotomy has become the dominating pulp therapy for the deciduous dentition, because of the complicated anatomy of the root canals in primary teeth, the proximity of the permanent tooth germ and the difficulties in finding a root-canal filling material compatible with physiological root resorption (6) .
The pulpotomy procedure is indicated when caries removal results in pulp exposure in a primary tooth with a normal pulp or reversible pulpitis or after a traumatic pulp exposure, the pulpotomy technique branches into the different types according to the medicaments used, the most common one is the formocresol pulpotomy (5) .Despite the high success rates of pulpotomy achieved by formocresol, concerns are raised regarding its toxicity.
Formaldehyde is believed to cause mutagenicity, cytotoxicity and carcinogenicity in children (7) . IARC (2004) classified formocresol as carcinogen that has potency to cause leukemia and nasopharyngeal carcinoma (8) . A demand for natural medicament to replace FC as a pulp dressing material became imperative. Some of the plantscan be used for this purpose such as:Miswak, Nigella Sativa and Allium Sativum.
A previous study (9) assessedthe clinical and radiographic effect of Miswak extract and formocreol in the treatment of non-vital primary molars with 6 months follow up period. In addition, evaluatedhistologically the effect of Miswak extract and calcium hydroxide on vital pulps of first premolars undergoing extraction for orthodontic treatment. They concluded that Miswak extract is a biocompatible material that is compatible with vital human pulp tissue. It offers a good healing potential, leaving the remaining pulp tissue healthy and functioning.
Another study (10) compared the histopathological pulp response to Nigella Sativa oil and formocresol in dogs. The results showed that NS specimens histologically revealed mild to moderate vasodilatation with few inflammatory cells and a continuous odontoblastic layer. On the other hand, FC specimens showed advanced inflammation with severe vasodilatation and inflammatory cell infiltration and degeneration. Thus, application of NS maintained the vitality of the pulp, which makes it a good pulpotomy agent in clinical practice.
MATErIAlS AND METhODS
The present study was divided into two parts. The first part was to evaluate the effect of Miswak, Allium sativum and Nigella sativa in pulpotomy procedures for primary teeth clinically and radiographically. The second part was a histologic study to evaluate the effects of these materials on dental pulp of primary molars that were planned for extraction due to orthodontic purpose. In the first Part of the study 20 participants having 80 teeth were included that fulfilled the following criteria;ranging from Comparative Study of Some Natural Materials Versus Traditional Medicaments used for Pulp (27) 4-8 years old, patient and parent cooperation, absence of any systemic disease that can contraindicate pulp therapy, having at least four carious primary molars with nearly equal carious involvement that will possibly require pulpotomy. The selected teeth had the following criteria; restorable crown,no spontaneous pain, swelling or sinus, no pathologic mobility,no initially unsuccessful hemorrhage control.
Radiographically teeth should be without interradicular radiolucency ,no loss of lamina dura ,no widening in periodontal membrane space and no physiologic root resorption of more than one third the root .
In the second partof the study 12 primary molars were found in6 systemically healthy participants that aged 8-10years old each had two primary molars planned for extraction due to orthodontic purpose.
Preparation of Miswak (Salvadora Persica) extract
Salvadora persica chewing sticks (Siwak) were brought from Al-MadinaAlmonawara. To prepare the aqueous extract, Salvadora Persica chewing sticks were cut into small pieces and ground into a powder form, the powder was weighted into 100 gm and mixed with 1 Liter of sterile distilled water and allowed to soak for 48 hour .The mixture was then filtered using number 1 filter paper and the filtrate was evaporated in vacuum evaporator at 60°c .The extract was saved as a thick paste in sterile bottle in the refrigerator until used. Before use, the extract was freshly reconstituted in sterile distilled water to a final concentration of 200mg/ml (11) Nigella sativa extract and Allium sativum extracts Both extracts were prepared by the manufacturer through cold maceration method with ratio dry herb /menstrum =1/3, and the menstrum used was organic ethyl alcohol and vegetable palm glycerin (1:1)
Technique of vital pulpotomy
Teeth to be treated were locally anaesthetized using mepecaine. Patients were allowed to wait for 10 min before pulpotomy procedure was done, rubber dam or cotton rolls were used to isolate the designated tooth.After caries removal with a sterile #330 high-speed pear-shaped carbide bur with air/ water spray,access to a pulp chamber was detected with a probe, or if the roof of the pulp chamber was sufficiently thin to see the pulpal tissue. When the pulpal exposure was confirmed, the roof of the pulp chamber was removed with a sterile large high speed round bur#4 with water spray. Coronal pulpamputation was achieved with a sterile sharp, large, spoon excavator and the access was refined with a sterile high speed fissure bur.Homeostasis was attained by placing small cotton pellet moistened in sterile saline with slight pressure for 2-3 minutes then it was removed .Excessive bleeding during pulp amputation or non-vital teeth were excluded from this study.
Sample Grouping
For the clinical and radiographic (first part) study,(depending on the type of radicularpulp medicament), the teeth were divided randomly and equally into four groups as follows: (GroupI , Group II , Group III and Group IV).
Group I (Miswak group) (20 primary molar)
The pulp stumps of 20 primary teeth were dressed with a cotton pellet soaked with Miswak extract for 5 minutes .Then , pulp stumps of the teeth were dressed in zinc oxide powder mixed with few drops of eugenol to form reinforced zinc oxide eugenol paste, the mixture was compressed against the exposure site with a moist cotton pellet.
Group II (Nigella Sativa group) (20 primary molars)
The pulp stumps of20 primaryteeth were dressed with a cotton pellet damped with Nigellasativaextract for 5 min. Then, pulp stumps of teeth were dressed in zinc oxide powder mixed with few drops of eugenol to form reinforced zinc oxide eugenolpaste,the mixture was compressed against the exposure site with a moist cotton pellet . 
Group III (Allium Sativumgroup) (20 primary molars)
The pulp stumps of 20 primary teeth were dressed with a cotton pellet damped with Allium sativum extract for 5 min. Then, pulp stumps of teeth were dressed in zinc oxide powdermixed with few drops of eugenol to form reinforced zinc oxide eugenolpaste,the mixture was compressed against the exposure site with a moist cotton pellet.
Group IV (Formocresol group) (20 primary molars) (conventional agent of pulpotomy) positive control group
The pulp stumps of primary teeth were dressed with a cotton pellet damped with formocresol for 5 min. Then, pulp stumps of teeth were dressed in reinforcedzinc oxide eugenol oil paste, the mixture was compressed against the exposure site with a moist cotton pellet. After that, the teeth were restored with glass ionemer restoration and then with stainless steel crown. Patients were instructed to contact the investigator if any adverse signs or symptoms occurred between follow up visits.
Follow up:
The children were recalled for clinical examination after 1,3, and 6 months, for the presence of anysigns and symptoms in the treated teeth. This clinical assessmentwas done by the primary investigator at each follow up visit, data were recorded in patient evaluation form.
Periapical radiographs also were taken for all treated teeth at 3and 6months followup visits only using the same standardized technique described before for preoperative radiographs. The radiographic outcome assessment was done by the primary investigator and one independent experienced radiologist who was blinded to the treatment.
Clinical evaluation criteria
Teeth showing the following criteria were considered as success; restoration is intact, no symptoms of pain, no swelling of pulpal origin, no fistula, no tenderness to percussion, no pathological mobility.
radiographic evaluation criteria
Teeth showing the following criteria were considered as success; no internal resorption, no pathologic external resorption ,no interradicular radiolucency, no periapical radiolucency ,no widening of periodontal ligament space .
histologic study
In the second part of the study 12 deep carious primary molars in 6 systemically free patients were used, they were previously planned for extraction due to orthodontic purposes.
After pulpotomy procedure had been performed as mentioned before (three teeth in each group), the treated teeth were extracted after 2 months and kept in 10% buffered formalin solution for minimum 24 hours and were decalcified in5% nitric acid for 3 weeks. Six-micrometer-thick sections were cut with a microtome in occlusogingival direction and stained with Hematoxylin and Eosin and viewed under light microscope.Each specimen was observed by well experienced pathologist for dentin bridge formation, odontoblastic layer integrity, pulp inflammation and pulp fibrosis .
Statistical analysis
Statistical analysis was then performed using a commercially available software program (SPSS 18; SPSS, Chicago, IL, USA).Descriptive statistics presented data as frequency and percentage. Chi square test was used for comparisons. One-way ANOVA was used to compare the mean age in different groups. The level of significance was set at P < 0.05.
rESUlTS
No statistically significant difference between groups in the overall cumulative clinical success at 1, 3 or 6 months.Radiographic evaluation also showed no statistically significant difference between groups in the overall cumulative success at 3 and 6 months( Fig.1 & Table 1) Comparative Study of Some Natural Materials Versus Traditional Medicaments used for Pulp (29) Histopathological examination revealed dentine bridge formation in a Hematoxylin& Eosin stained section of a primary molar treated with Miswak, alsoinflammatory cellular infiltrationand well organized odontoblastic layer were founded. Nigella sativa treated primary molars showed empty areas in pulp space, absense of odontoblastic layer which indicates necrosis of pulp tissues. Also, dysrophic cacification was found. Allium sativum showed well organized odontoblastic layer and chronic inflammatory cellular infiltration, while form ocresolspecimens showed severhyperemia hyalinization vacuolation of pulp stroma and scattered calcified areas.
In Miswak group, all clinical signs of failure were absent at one and 3 months. However, after 6 months, one case lost the stainless-steel crown which considered failure in the treatment.The high percentage of clinical and radiographic success corroborates the results of other study which showed 94% clinical success rate for Miswak. However, they used Miswak in non-vital pulpotomy of primary molars (12) .This high percentage of success may be attributed to the anti-inflammatory, antibacterial potential of Miswak besides its stem cell proliferation ability which promote healing (13) .
In Nigella sativa group, the overall clinical success was 100% at one and 3 months and 90% at 6 months.The overall radiographic success was 90% at 3 months and 6 months.These results are in disagreement with another previous study which reported 78.9% clinical success of and 82.2% radiographic successof NS non-vital pulpotomy in primary molars (14) .This is may be due to the current study was performed on vital pulpotomies which have much better prognosis and higher success rate than non-vital pulpotomies.
In Allium Sativum group, the overall cumulative clinical success was 95% at 1, 3 and 6 months and the overall radiographic success was 100% at 3 and 6 months.These resultscorroborate the results ofanother studywhich reported 90%clinical success in vital pulpotomy of primary molars (15) .The promising clinical outcome ofprimary molars pulpotomy performed with Allium Sativum can be explained on the bases that the oil was found to possess a potent antibacterial,analgesic and anti-inflammatory properties Miswak group showed moderate inflammatory cellular infiltration and dilated blood vessels due to inflammatory reaction as well as intact odontoblastic layer and dentin bridge formation were seen. This could explain the high clinical and radiographic success rate of Miswak pulpotomy in the current study. The results of the present study are similar to another study which reported dentin bridge formation after Miswakpulpotomy ,however, they used Miswak on sound premolars (12) .
CONClUSIONS
Miswak, and Allium Sativum showed better clinical, radiographical and histological results compared to formocresol in primary molar pulpotomy so they can be considered as good natural alternatives to formocresol in primary molars pulpotomy.
• Miswak induced dentin bridge formation and can be considered as an agent for regenerative pulpotomy in primary molars.
• Nigella sativa showed better clinical results than formocresol in primary molar pulpotomy. However, radiographic evaluation was not as good as formocresol. Histologically its results were unsatisfactory. Thus, it cannot be a suitable substitute to formocresol.
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